The effects of post-ischemic hypothermia on the neuronal injury and brain metabolism after forebrain ischemia in the rat.
We investigated the effect of moderate post-ischemic hypothermia on neuropathological outcome and cerebral high energy phosphate metabolism, intracellular pH and Mg2+ concentration in the rat. Three groups of animals were investigated: (1) Wistar rats subjected to 12 min of forebrain ischemia under normothermic conditions (n = 17), (2) rats subjected to the identical procedure of ischemia, except that 30 degrees C hypothermia was induced post-ischemia and maintained for 2 h of reperfusion (n = 6), and (3) control hypothermic rats not subjected to ischemia (n = 4). In vivo 31P NMR spectroscopy was performed prior to ischemia, and at intervals up to 168 h after ischemia. Histological analysis of brain tissues was performed 7 days after ischemia. No significant differences in cortical and hippocampal neuronal damage was detected between the two experimental groups. Significantly lower pH values were detected in the hypothermic ischemic animals at 24 h (P = 0.0001) and 48 h (P = 0.018) post-ischemia compared to the normothermic ischemic animals. Normothermic ischemic animals exhibited significantly lower [Mg2+] at 72 h (P less than 0.006) compared to the pre-ischemia level. Our data indicate that post-ischemic hypothermia modifies the profiles of post-ischemic brain tissue pH and Mg2+ concentration, and this modification is not associated with histopathological outcome 7 days after ischemia.